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INTRODUCTION Site data inputs to the model were as
follows:

The purpose of this study was to provide 1. Runway length: 9,425 feet
computer modeled performance data show-
ing the effects of a proposed building 2. Localizer frequency: 111.7 megahertz
on the course structure of the existing (MHz)
Basic Parabolic Localizer System and the
planned Wilcox Category III Localizer 3. Localizer course width: 3.95 °

System on runway 16R at the Seattle-
Tacoma Airport. 4. Origin of coordinate system: runway

16R threshold

BACKGROUND.
5. Localizer ground elevation: 353 feet

The existing Instrument Landing System mean sea level (MSL)
(ILS) Localizer on runway 16R at the
Seattle-Tacoma Airport, Seattle, The coordinate system used has the
Washington, consists of a Texas Instru- origin at the threshold of runway 16R.
ments Basic Parabolic System. This The positive y-axis is directed toward
localizer system is commissioned for ILS the west. The positive x-axis is
performance category II service. To directed along the runway centerline
upgrade the ILS to performance category toward the north. The positive z-axis
III, the Federal Aviation Administration is directed up. Alpha, the angle
(FAA) proposed to replace the existing between the base of a wall and the
localizer system with a Wilcox 14/6 x-axis, is measured in the counterclock-
Localizer. wise direction. An alpha of 900 faces

the wall of the building in the positive
In addition, the Boeing Company is pro- x-direction. Delta, the angle between
posing to build its corporate headquar- the surface of a wail and the vertical
ters building 1,200 feet west of runway direction, is equal to -90 ° for a
16R. Reflections from this new building horizontal wall facing down.
are expected to contribute to the degra-
dation of the localizer course structure Surfaces entered into the model as
near the threshold of the runway. sources of reflections and scattering

are listed in table I and shown in
To determine the magnitude of this figure 1. The surfaces are considered
effect, the Northwest Region of the FAA to be of infinite conductivity over
requested a computer model analysis of the total surface and to have zero
the above proposals. This request was thickness. This assumption will result
referred to the FAA Technical Center by in a worst-case performance prediction.
the Airway Facilities Service (AAF-420). Only those surfaces of buildings which

are parallel to the runway were entered
DISCUSSION. into the model. Reflections froIm

surfaces not parallel to the runway
The FAA Technical Center conducted would be reflected such that they would
mathematical computer model studies not affect the course structure.
through application of a localizer model
which was developed by the Transporta- The parabolic array radiation pattern

tion Systems Center (TSC) and converted (figure 2) is based on actual mean-
to the Technical Center's Honeywell urements at Seattle-Boeing Field
66/60 computer. For a description of International. Wilcox 14/6 theoretical
this modeling technique, see references, antenna data from various sources are
Reference 5 provides validation data for provided in figure 3. Actual measure-
the localizer model. ments of the 14/6 antenna radiation
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pattern were not available. A compari- tolerances (figure 9). Changing the
son of the model input data for the two clearance ratio from 12.5 to 20 decibels
antennas is given in table 2. (dB) would improve the course structure

with the Boeing building to marginal ILS
DATA PRESENTATION. performance category II tolerances as

shown by figure 10.

Distances shown on the horizontal axis
of the course structure plots (figures 4 Figures 11 through 15 show 6-nautical-
through 10) are referenced to the mile clearance orbits at 1,000 foot
threshold of runway 16R. Negative altitude for the two antennas with and
values are between threshold and the without the proposed building. These
localizer. Positive values of distances plots indicate that adequate clearance
are between the threshold and the outer is provided for these conditions.
marker. Angles shown on the horizontal
axis of the clearance orbit plots The course structure plots and the
(figures 11 through 15) are negative on clearance orbits are based on the static
the 150-hertz (Hz) side of the extended values of CDI (the value existing at
runway centerline and positive on the that location in space). The smoothing
90-Hz side. The vertical axis of the effect of the CDI output current time
course structure and clearance orbit constant (0.4 second) of the flight
plots shows the model output value of check receiver will result in slightly
the course deviation indicator (CDI). smaller values of peak-to-peak CDI

deviations.

Model output course structure plots for
the parabolic antenna are shown in
figures 4, 5, and 6. Figure 4 shows REFERENCES
that the parabolic antenna without
scattering from the proposed Boeing
building meets ILS category II perform- 1. Instrument Landing System Scatter-
ance standards. Figure 5 shows that ing, DOT/FAA Report FAA-RD-72-137,
the proposed Boeing building will cause 1972.
increased course structure error within
1,000 feet of threshold and thus degrade 2. User's Manual for ILSLOC: Simulation
the course to ILS performance category for Derogation Effects on the Localizer
I. Rotating the Boeing building clock- Portion of the Instrument Landing
wise 8" or more would permit ILS per- System, DOT/FAA Report FAA-RD-73-76,
formance category II operation as shown 1973.
in figure 6. The category I operation
is very marginal in figures 4 and 6. 3. Performance Predictions for a

Parabolic Localizer Antenna on Runway
Figures 7, 8, 9, and 10 are 14/6 antenna 28R - San Francisco Airport, DOT/FAA
course structure plots. The plot shown Report FAA-RD-73-81, 1973.
in figure 7 indicates that the 14/6
antenna without the proposed Boeing 4. Instrument Landing System Perform-
building will meet ILS performance ance Prediction, DOT/FAA Report 4AA-RD-
category II tolerances, and the plot in 73-200, 1974.
figure 8 indicates that the proposed
Boeing building will result in the 5. ILS Localizer Performance Study,
localizer course structure meeting only Part 1, Dallas/Fort Worth Regional
ILS performance category I tolerances. Airport and Model Validation, Syracuse
Rotating the proposed building 8" clock- Hancock Airport, DOT/FAA Report FAA-RD-
wise would result in the course struc- 72-96, 1972.
ture meeting ILS performance category I
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TABLE 2. LOCALIZER ANTENNA DATA

Item Basic Parabolic Array 14/6 Array

Antenna Pattern Source Measured at Seattle-Tacoma Theoretical
amplitudes and
phases

Antenna Height 10.5 feet 6.5 feet

(Radiating Elements)

Distance to End of Runway 775/725 feet 775/775 feet

Course/Clearance Antennas

Distance to Threshold 10,200/10,150 feet 10,200/10,200

Course/Clearance Antennas feet

Site Elevation 353 feet MSL 353 feet MSL

Centerline Course Carrier 23 dB 12.5 dB

plus Sidebands (CSB)
to Clearance CSB Ratio
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